Inhibitory effects of ventral tegmental area stimulation on the activity of prefrontal cortical neurons: evidence for the involvement of both dopaminergic and GABAergic components.
The medial prefrontal cortex of the rat receives dopamine and non-dopaminergic projections from the ventral tegmental area. Both electrical stimulation of the ventral tegmental area and local application of dopamine induce an inhibition of the spontaneous activity of most prefrontal cortical neurons, including efferent neurons. In the present study, the techniques of extracellular recording and microiontophoresis were used in anesthetized rats in order to determine whether these dopamine- and ventral tegmental area-induced inhibitory responses involve GABAergic components. Prefrontal cortex output neurons were identified by antidromic activation from subcortical structures. The inhibitory responses evoked by the local application of dopamine were blocked by the iontophoretic application of the D2 antagonist sulpiride, and the GABAA antagonist bicuculline in 89 and 57% of the cases, respectively. In addition, sulpiride and bicuculline abolished the inhibition induced by ventral tegmental area stimulation in 54 and 51% of the prefrontal cortical cells tested, respectively. The implication of a non-dopaminergic mesocortical system in the ventral tegmental area-induced inhibition was further analysed using rats pre-treated with alpha-methylparatyrosine to deplete dopamine stores. The proportion of prefrontal cortical cells inhibited by ventral tegmental area stimulation was markedly reduced (39%) in alpha-methylparatyrosine-treated rats, when compared to controls (86%). Remaining ventral tegmental area-induced inhibition was no longer affected by sulpiride, but in all cases blocked by the local microiontophoretic application of bicuculline. The present results suggest that: (1) the dopamine-induced inhibition of prefrontal cortex neurons could involve cortical GABAergic interneurones; (2) the non-dopaminergic mesocortical system exerts also an inhibitory influence on prefrontal cortical cells and appears to be GABAergic.